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Fi nal Report

Legal Constraints
To The Research, Devel opnent, and Depl oynent
of I VHS Technol ogy In The United States

Kent D. Syverud
Prof essor, M chigan Law School

| I ntroduction

Intelligent Vehicle H ghway Systens (IVHS) are a diffuse
col l ection of autonotive, communications, controls, traffic
managenment, and systens technol ogies that hold the potential to
i nprove highway safety, reduce traffic congestion, and inprove
the efficiency of highway transport in the United States.
Nunerous public and private organizations are working to devel op
and deploy IVHS technol ogies, pronpted in part by the mandates
and funding contained in the Internodal Surface Transportation

Efficiency Act of 1991, Public Law 102-240, 105 Stat. 1914, 3
U S. Code & Admin. News 1526.

The way Anmericans drive is an integral part of nost
aspects of our daily life. Any technology that changes the way
we drive will inevitably have to confront the nanifold | egal and
institutional arrangenents that have grown up around current
patterns of vehicle and highway use. To be successful, an |IVHS
technology will not only have to be desirable fromthe
perspective of the driver, public sector, and manufacturer. It
will also have to be legally feasible to inplement. This study
addresses the legal feasibility of IVHS -- the constraints posed

for I'VHS technol ogi es technol ogi es by American |aw, |egal



institutions, and |awyers.

From the outset of work on IVHS, perceived |egal problens
with the technol ogy have been the basis for concern by all the
actors involved. Now that |VHS research, devel opnent, and
depl oyment has progressed for several years, it is possible to
identify the legal constraints that have already materialized, as
wel | as those that have not materialized. Based on a survey of
relevant literature and interviews wth numerous |VHS
participants, this study discusses these |egal constraints and
suggests directions for further work. After an introduction to
| VHS technol ogies and a summary of |egal research to date on
I VHS, the study describes (in Part I1) its scope and research
methods. In Part Ill, the study identifies the many types of
players in IVHS and the fairly conplicated | egal relationships
among them As will become apparent, an understanding of the
players and their legal relationships is key to conprehension of
many of the nmost significant |egal hurdles presently faced by
| VHS partici pants.

Part 1V of the study describes the legal constraints already
experienced by |IVHS participants. Part V describes |ega
constraints anticipated by |IVHS participants. In Part VI, the
study reviews and critiques various approaches that have been
suggested or attenpted for managing |egal constraints. Finally,

the study lists its conclusions and recommendati ons.

A A Description of |VHS Technol ogi es
The literature on IVHS is replete with descriptions of |VHS



technologies in varying levels of detail. The nobst useful such
descriptions for a legal audience are cited in Part | of the

Bi bl i ography, which is Appendix A to this study. It is
neverthel ess appropriate here to briefly describe the major types
of I'VHS technol ogies that are specifically at issue in the
analysis that follows.!?

1. Advanced Traffic Minagenent Systens (ATMS). ATMS
technol ogi es collect, analyze, and permt dissem nation of data
on road use so as to provide nore efficient management of traffic
congestion and to inprove safety. Some ATMS applications permt
central surveillance and control of traffic signals across
jurisdictional boundaries in a netropolitan area; others use
sophi sticated software and real time information about road
conditions to detect problens, adjust traffic signals and
information to notorists, and thereby maximze the efficiency of
the road network. The data obtained through ATM5 systens al so
permts nore rapid response to traffic accidents by hi ghway and
energency personnel. ATMS systens generally invol ve cooperation
of state, local, and federal governmental units, as well as
private contractors who supply and help to maintain and operate
t he hardware and software.

2. Advanced Traveller Information Systems (ATIS).

ATIS technol ogies generally assist drivers of individual vehicles

1 The descriptions that follow are drawn in part fromthe
followi ng sources: |VHS Anerica, Strategic Plan for IVHS in the

i (1992) and B. Galler, A Draft Qossary on |VHS
(UMIRI 1992).




by providing them information about optinal routes, weather and
traffic conditions, and other factors that may affect their

choi ces of road, speed, and route. The nost prom nent ATIS

t echnol ogy discussed below is an on-board navigation system on
cars, trucks, or busses that gives directions to drivers while
they are operating their vehicles. A collision warning system
could be understood as another type of ATIS, because it operates
primarily by alerting the driver of an individual vehicle to
traffic conditions.? ATIS systens generally require
cooperation anong conmponent manufacturers and auto nanufacturers
or fleet operators, and some (but not all) involve integration
with a governnent-coordinated traffic managenent system

3. Advanced Vehicle Control Systems (AVCS). AVCS

technol ogies inprove safety and efficiency by shifting control of
some traditional "driver" functions fromthe operator of the
vehicle to the technology. AVCS technol ogy can be autononous in
each car, as for exanple with distinct automatic braking units or
intelligent cruise control incorporated into each vehicle at the
discretion of the owner. Autonomous AVCS requires cooperation of
conmponent and autorobile manufacturers or fleet owners, and may

also require regulatory approval of some applications. AVCS

2The | VHS Anerica Strategic Plan defines collision warning
systens as Advanced Vehicle ntrol Systens, because collision
warning systems may logically be connected to a technol ogy that
automatically brakes or steers the car in response to a warning.
In practice, however, collision warning systens can and have been
decoupl ed from automatic braking systens, and for |egal purposes
are better analyzed as ATIS.



technol ogy can also be centrally controlled, as wth headway
keeping systenms that increase highway throughput, platoon
systens that permt one driver to control braking and throttling
for a series of vehicles, and automated highways in which drivers
surrender nost control of vehicles to a central operating
authority. Central control of AVCS requires the involvenent of
a wider array of public and private sector actors in the
i mpl ementation and regulation of the technol ogy.

4, Commercial Vehicle Qperations (CVO. CVO
technol ogies are IVHS applications that are of particular
utility to fleet operators of trucks, busses, taxis, and
emergency vehicles. These technol ogi es, pioneered by comercia
operators, nmmy become attractive on sone other private vehicles
One such exanple is automated toll systems on bridges and tol
roads, which requires sone sort of automatic vehicle
identification (AVI) system and the cooperation of the operator
and toll authorities (often across jurisdictional lines) in
desi gn and nai ntenance of nonitoring hardware and software.
Aut onat ed Vehicle Location systems are another significant CVO
technol ogy in advanced stages of deployment. It is inportant for
the lawer to understand that any particular CVO technol ogy may
simply be an application of an ATMS, ATIS, or AVCS technology in
the unique context of commrercial vehicles. The separate
treatment of conmmercial vehicles is justified nost obviously by
the vast and distinct regulatory regines that apply to commercia

vehicles (and not private vehicles) under state and federal [|aw.



5. Advanced Public Transportation Systens (APTS).

APTS technol ogy could be any other form of |VHS technol ogy that

I's adapted, developed, or applied to public transportation, which
i ke commercial vehicles is subject to unique funding,

regul ation, and political and legal constraints. APTS
technol ogi es of particular promnence includes any informtion
system that conveys route, road condition, and |ocation
information to public transportation travellers before or during
their trip. This study has not focused on any unique constraints
to APTS, although the author has attenpted to interview APTS
participants. However, to the extent APTS systens involve
applications of ATMS, ATIS, or AVCS technology, the constraints
identified here nay apply.

B. Legal Research To Date on IVHS Technol ogi es

Legal research directly pertaining to |IVHS technol ogi es has
so far remained quite sparse. The author has listed every
publ i shed paper or manuscript dealing with legal issues related
to IVHS in Part Il of the bibliography attached as appendix A to
this study. Existing research has focused alnobst entirely on two
types of legal constraint to IVHS: Legal liability and
i nt ergovernmental cooperation.

O all the issues that have pronpted |IVHS participants to
seek legal advice, tort liability came first. The potential tort
and products liability of IVHS designers, manufacturers, and
hi ghway operators has been a vocal concern of engineers,

manuf acturers, and planners since the early efforts of Mbility



2000 to define and crystallize Arerica's IVHS efforts. In an
early article published by the Society of Autonotive Engineerss3,
the author of the present study hypothesized that the liability
problens of |VHS vehicle information systems were not serious and
coul d be managed using the same risk management devices commonly
used for many other autonotive and highway technol ogies. For

| VHS systens that dilute driver control of vehicles, however, the
SAE paper suggested that serious liability problenms could arise,
requiring nore dramatic risk managenent methods. Subsequent work
by Patrick Carty, Ed Ramsdell, and the author* suggests that

most |VHS information systens are in fact unlikely to
significantly increase the liability risks of their

manuf acturers, owners, or operators.

Research to date has not, however, yet validated the
author's hypothesis that |VHS systens that dilute driver contro
of vehicles will result in serious liability. The author's study
of litigation experience with cruise control systems (which take
control of the throttle fromthe driver in various circunstances)

suggested that nanufacturers have been able to design the

3 Liability and Insurance |nplications of |VHS Technol ogy,
SAE Techni cal Paper 901507 (1990).

44 See P. Carty,Legal |ssues Relevant to the current |VHS
Project of the Road Commission of Qakland County, M chigan gdraft
July 23, 1992); E. Ransdell, Tort Liability and |VHS Today (draft
manuscript My 1992); K verud, Smart Car and Smart H ghway
Liability: Lessons From Experience with Arbags, Antilock
Brakes, Cruise Control, and Cellular Tel ephones, University of
M chigan | VHS Techni cal Paper (1992).



technology so as to limt both the likelihood of accidents and
the likelihood that the technology will be blaned for
accidents.®

Many | VHS applications require cooperation anong the
numer ous governmental units -- at the local, state, and federa
| evel -- which share responsibility for regulating and operating
American cars and highways. Three studies have anal yzed problens
of intergovernnental cooperation on particular |VHS projects --
one involving CVO technol ogy®, and the other two involving an
ATMS project in Mchigan’ These studies have found that
coordination of efforts (and negotiations) anong various
governmental entities is time-consumng, and often requires
research and technical expertise in state |aw and regul ation
However, none of the studies reported that the need for
i ntergovernmental cooperation was a serious barrier blocking the
i mpl ementation of the |VHS application

Aside fromtort liability and intergovernmental cooperation
| VHS participants over the years have flagged numerous other
potential legal barriers to the technology, including nost

promnently problens of privacy |aw, procurement |aw and

5 Syverud, supra, at 7-8.

6 Mggie, M, et al., Institutional Barriers & _
opportunities for I'VHS Systems In Commercial Vehicle operations:
An lowa Case Study (May 1992 Draft Manuscript).

.. 1'*e P. Carty, supra note 4; J. Gubba, The Effect of |VHS
Liability Issues On Intergovernmental Cooperation (Cakland County
Road Conmission July 1990).



intellectual property, and antitrust |aw Published research on
these issues as they apply to IVHS, however, remains very sparse.
The Bibliography attached as Appendix A to this report lists
general references on these issues that seem of npst use to those
particularly interested in |IVHS
II. A Description of the Research Mt hods

The purpose of the present study is not to solve all the
| egal problens posed by |IVHS technol ogy, but rather to identify
those problems that require further attention and those problens
that do not. To that end, the author enployed the follow ng
research methods.

A Literature Survey.

First, the author collected and reviewed a broad array of
engineering and legal literature relevant to legal constraints to
| VHS.  Sources consulted included engineering journals, |ega
journals, treatises, and the popul ar engi neering and science
oriented press. The nost useful and relevant available sources
are cited in the Bibliography in Appendix A Wile this
bi bl i ography is not conprehensive, it is the nost thorough |VHS
| egal bibliography that has been assenbled to date. To further
i nprove this bibliography, a careful review of Transportation
Research Board |egal papers would be desirable.

B. I nterviews

Fol low ng review of existing literature, the author
interviewed by tel ephone or personal neeting dozens of engineers,

| awyers, government officials, business executives, and
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university-affiliated scientists and scholars who have been
involved in | VHS research, developnent, testing, and depl oyment.
The persons interviewed were asked to describe |egal problens
they had already experienced with IVHS work, |egal problens they
anticipated in the future, and the practical nethods they had
devel oped to address legal concerns. Al persons interviewed
were assured that they would not be specifically identified in
this document as the source of particular remarks about problens
experienced with other |VHS participants. The interviewees
i ncluded parties responsible for IVHS projects at 1. autonobile
manufacturers, electronics and communications system
manuf acturers, and navigation and collision warning system
manuf acturers: 2. state, county, and |ocal governnental units,
including toll authorities and highway authorities; 3. university
| VHS research and devel opnent prograns; 4. Federal officials,

i ncluding enpl oyees of the Federal H ghway Adm nistration (FHMW)
and National H ghway Traffic Safety Adm nistration (NHTSA); and
5. lawyers in private law firms who have worked on IVHS | ega
Issues for private and public clients. The interviewees included
participants in ATM5, ATIS, AVCS, and CVO technol ogi es.

C. Site Visits

The original research plan for this paper called for the
author to conduct site visits at three representative |VHS
research, devel opment, and operational testing projects. In the
course of this research, the author travelled to Washington D.C

and to three interviewees in the Detroit area to discuss |VHS
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projects and, in tw cases, to drive in cars and a truck equi pped
with I'VHS technologies. Formal site visits, however, were not
conducted. The interviews discussed in this study should
neverthel ess be understood to draw heavily on experience with the
followng FHWA supported |VHS projects, anong others: FAST- TRAC
an operational ATM5 system in Qakland County M chigan: TRANSCOM
and related automatic toll collection and traffic congestion
managenent efforts in the New York Cty metropolitan area: and
several California IVHS denonstration projects and operational
tests in which Caltrans, the state departnment of transportation
has been invol ved.

D. Legal Research

It was beyond the scope of this study to conduct |egal
research into future solutions of IVHS |egal constraints
identified through the study. Any suggestions nmade herein for
possi bl e solutions to |IVHS legal problems should be understood to
require new research into the feasibility and statutory and

common |aw viability of the suggestions.

1. Types of Organizations Involved In IVHS and Their Lega
Rel ati onshi ps

During the course of this study, it quickly became apparent
that one of the nore significant obstacles to understanding |IVHS
| egal barriers was the need to understand the incentives and
rel ati onships of the many types of organizations involved in |VHS
efforts. Particularly for some private, for-profit |VHS

participants, the structure and regul ation of American highway
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owner shi p and devel opnent is bew | dering and daunting. Moreover,
many of the |IVHS prograns discussed in this paper involve a w de
array of public-private partnerships, intergovernnenta
arrangenments, and private joint ventures. Universities and
quasi -public organizations are also parties to nany arrangenents.

To a significant extent, sone of the perceived "legal
constraints” to IVHS are in fact sinply the painful |earning
curve experienced by private conpanies who are dealing, for the
first time, with established regul atory nmethods for highways and
aut onobil es. This Part of the Study therefore identifies the
players in IVHS, and the |legal relationships between them before
turning to the specific legal constraints these players face.

A Types of |VHS Organizations

1. Federal Governnent?

Federal 1VHS involvenent is fractured anong at | east
three separate units of the Departnent of Transportation, each of
which has its own |legal staff and general counsel. The statutory
mssion and institutional culture of these three agencies --

FHWA, NHTSA, and FTA -- differs significantly in ways that
significantly affect IVHS. Wthin the Transportation Department,
two other units are involved in IVHS -- the Ofice of the
Secretary (OST) and the Research and Special Prograns

Adm nistration (RSPA). In addition, other federal agencies

8 The allocation of organizational responsibilities for |VHS
within the Department of Transportation is also described in
Departnment of Transportation's |VHS Strategic Plan Report To
Congress. pp. 21-25 (Dec. 18, 1992).
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including the Departnent of Justice and the Federal
communi cati ons Conm ssion, have jurisdiction over certain
perceived legal constraints to |IVHS devel opnent and depl oynment.
(a) Federal H ghway Adm nistration
The Federal H ghway Admi nistration has been the nost
active participant in IVHS ventures. In addition to sponsoring
and co-sponsoring basic and applied IVHS research, FHWA funds and
hel ps coordinate |IVHS Qperational Tests and Depl oyment projects
In numerous states, projects that involve vehicles and state and
|l ocal highways as well as federal highways. Qperational tests
i nvol ve depl oynent of |VHS technol ogies on highways and vehicles
under "live transportation conditions."® The purpose of the
tests is to identify how I VHS technol ogies interact with real
world traffic conditions, and to pronote progress toward further
depl oyment, inprovenent, public acceptance, and market support
for the safety-enhancing and congestion-reducing technol ogies.
Al nost all operational tests require FHWA cooperation and
negotiation with units of state and |local governments, as well as
with private partners.
(b) National H ghway Traffic Safety
Admi ni stration

The National H ghway Traffic Safety Adm nistration

98 See FHWA & FTA, Intelligent Vehicle H ghway System
(fIVHS) Projects in the United States (May 1992) for definitions
0

operational tests and descriptions of specific FHWA operati onal
test prograns.
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pronotes autonobile and highway safety pursuant to the Nationa
Traffic and Motor Vehicle Safety Act!® and other statutes. The
principal tools NHTSA enploys to pronote this nmandate are focused
on notor vehicles (not highways) and include Federal WMotor
Vehicle Safety Standards (FMWSS), investigations and inspections
and product recalls.' NHTSA affects |VHS deploynent primarily
t hrough research on |IVHS safety enhancing technol ogies. Mny
private | VHS actors expressed interest in the course of this
study in NHTSA safety standards as a method to promote |VHS
technol ogy by preenpting state products liability suits. In
theory, NHTSA safety standards could also pronote particular |VHS
applications by creating a demand for them (e.g. for collision
warning systens on commercial passenger vehicles). Experience
wi th ot her autonotive technol ogi es, however, suggests that
private actors may be wary of markets for technol ogies created by
regul atory regimes.'? NHTSA-pronul gated safety standards do
affect liability of private manufacturers who fail to conply wth

the standards, and who produce evidence concerning design and

05 U S C 1381 et. seq.

N Fx history and anal ysis of NHTSA regul ati on of
autonobi | e safety, see particularly J. Mashaw and D. Harfst, The
Struggle for Auto Safety (1990).

12 &e, e.g. "Wy Eaton Got Qut of the Airbag Business”,
Fortune, March 12, 1979, at 146.
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risks in connection with standard-setting proceedings.?'®
(c) Federal Transit Adm nistration.

The Federal Transit Adm nistration has been involved in
the funding, research and evaluation of |IVHS APTS projects, often
in cooperation wth FHWA

(d) Ofice of the Secretary of Transportation.

The O fice of the Secretary of Transportation (OST) is
responsi ble for ensuring that the various elements of the IVHS
program are consistent with the Departnent's statutory
responsibilities, including internmodal and international concerns
and other DOT prograns, and with National Transportation Policy.
OST is also responsible for review ng proposed budgets,
evaluating significant |egalissues related to |IVHS, and
initiating research on mgjor |IVHS policy and institutional issues
that transcend the individual responsibilities of the operating
adm ni strations.

(e) Research and Special Prograns Admi nistration.

The Research and Special Prograns Adm nistration (RSPA)
is interested in transportation system approaches and
technologies with internodal inpacts, including the devel opnent
and inplenentation of teleconmunication and radionavigation

policy. Through the R& coordinating Council, RSPA provides

13 &e Sklaren, The Effect of Current NHTSA Regul ations and
Enforcenent Policy on Products Liability In the Mdtor Vehicle
Industry, 21 Tort & Ins.L. J. 464 (1986); Note, The Relationship
Bet ween Federal Standards and Litigation In The Control of
Aut onobi | e Design, 57 N.Y.U L. Rev. 804 (1982).
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policy direction and coordination of the Department's R&D
activities.
(f) Oher Federal Agencies
Many | VHS technol ogies require as part of their design
the broadcasting of information between vehicles and |VHS
operators. In sone cases, this requires use of a segnent of the
frequency band under approval of the Federal Conmunications
conm ssion, an independent regulatory agency. Mny |VHS
participants have sought |egal advice concerning access to and
al l ocation of frequencies among |IVHS and other proliferating
i nformation technol ogi es.
To the extent that |VHS projects involve joint ventures,
i nformation exchange, and other cooperative endeavors between
governnent agencies and actual or potential private conpetitors
in certain product narkets, federal antitrust concerns are
involved and fall with the jurisdiction of the Departnent of
Justice, and, to a limted extent, the Federal Trade Comni ssion
2. State and Local Governnents
Jurisdiction over highways and autonobiles is even nore
fractured at the state level than at the national level. |n nost
states, vehicle and highway issues are addressed by, anong
others, a state departnent of transportation, nunerous county and
| ocal highway departnents, state police and |aw enforcenent
agencies, and a licensing agency or departnent of motor vehicles
Any particular 1VHS technology or application is liable to cross

these jurisdictional boundaries, and require some coordination of
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activities by these distinct governmental units. In many cases,.
model s for such cooperation have previously developed in the
hi ghway context and through metropolitan councils of
governments. Simlarly, inter-state cooperation has devel oped
t hrough occasional nulti-state agencies such as the Port
Authority of New York and New Jersey, specialized cooperation
agreements, and interstate conpacts.

3. For Profit Private Entities
Most private entities are interested in IVHS because it is
a product on which they can earn a profit through sales to
hi ghway owners, nanufacturers, or vehicle owners. The success of
| VHS deploynent in the United States will largely turn on the
degree to which these market driven entities see a conpetitive
rate of return frominvestnent in |IVHS research, devel opnent, and
depl oyment. The prinmary private for-profit entities studied
here are autonobile nmanufacturers and communications and
el ectronics manufacturers.
(a) autonobile and autonobile conponent
manuf acturers
All the major United States, Japanese, and European
aut onobi | e manufacturers have ongoing |VHS research and
devel opment efforts, with Ford and CGeneral Mtors being the
principal United States players. Mich of the ongoing work and
operational testing involving Ford and General Mtors vehicles
i nvol ves in-vehicle navigation and information systens, and

advanced' crui se control systems. Autonobile manufacturers are
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al so potential participants in the |STEA mandated automated
hi ghway denonstration project.
Component manufacturer's, including ZEXEL (a naker of visual
di splay navigation systems and Vorad (a maker of collision
war ni ng systens and autonatic braking systens, funded in |arge
part by the Allstate Insurance Conpany) have historically
attenpted either to work with auto nmanufacturers to permt
incorporation of their product in vehicle design, or to design a
product which can be installed in the aftermarket on vehicles
already sold to the final or fleet owner by the auto
manuf act urer.
(b) communications and el ectronics manufacturers
Comuni cations and electronics manufacturers make the
hardware and software that enables the transm ssion, reception
and processing of data from vehicles and highways. These
conpani es, which include Seanens and Mtorola, often have as
primary customers for particular products the governmental units
that build, operate, and naintain highways.
4, Universities and Research O ganizations
Numer ous universities have in place programs to produce
basic and applied research on IVHS issues. These universities,
i nclude Mchigan, Berkeley, MT, George Mison, M nnesota, Texas A
& M University IVHS participants are subject to unique
procurenent regulations and practices and need to pronote an
educational mssion while conducting |IVHS research. Universities

are participants in many of the Operational Tests, including
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FAST- TRAC in Qakland County, Mchigan. In addition, an array of
consulting firms have noved into the IVHS area, many of them
specializing in government research contracts.

b. Quasi - Public organizations

(a) I'VHS Anerica

The Intelligent Vehicle H ghway Society of America is a
three year old Washington-based unbrella association dedicated to
pronoting research, devel opment and eval uation of IVHS
technol ogies. Many of the individuals, private organizations,
and universities discussed above are menbers of |VHS Anmerica.
| VHS Anerica has been chosen by DOT to be its utilized Federal
Advi sory Conmittee to give it advice and guidance on |VHS issues.
This neans that |VHS Anerica responds to specific requests for
advice from DOT, and that federal enployees of DOT play an active
role on all IVHS Amrerica Conmittees. |VHS Anerica has drafted a
strategic plan, including budget reconmendations for |VHS
research and deploynent for DOT, as well as an array of other
program and policy reconmendations. Alnost all of the |egal
research conducted in the last two years about |VHS has been done
by volunteers working under the auspices of the Legal Issues
Committee of IVHS Anerica. The Legal Issues Committee
subcomm ttees include groups actively researching issues of tort
liability and privacy, procurenent and intellectual property, and
statutory and regulatory barriers.

(b) Transportation Research Board

Most | egal discussion of transportation issues _bhy lawers
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occurs in forums created by the Transportati on Research Board, a

unit of the National Research Council which is an independent
advisor to the federal government. There have been several TRB
| egal workshops related to IVHS, and TRB representatives have
attended I VHS Legal |ssues Conmittee Activities. O oser
cooperation between these two groups is being pronoted by both
si des.
B. Legal Rel ationships Anmong | VHS Organi zations
The many types of |VHS organi zations identified above

interact to pronote |IVHS technol ogies through a bewi | dering array
of legal and institutional relationships. Mst of these |egal
rel ati onships are conbinations or pernutations of six different
model s.

1. Tradi tional Government Contractor Models

Much of IVHS activity is done through governnent
contracts between federal agencies, state and |ocal agencies, and
private actors. Government contract |aw and custom varies
consi derably by jurisdiction and by department of the federal
government. Many private actors in | VHS are accustoned to
private procurenment relationships, or to relationships with
federal agencies such as the Departnent of Defense, but not with
state and FHWA procurenent practices.

2. Depl oynent Projects and Operational Tests

As noted above, |VHS operational tests involve both

traditional governnent contracts between FHWA and a state or

| ocal governnent agency, as well as subcontracts with state and
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private entities. Both operational tests and early depl oynent
projects require cooperation between public and private entities
in funding and execution, and often require extensive negotiation
concerning the allocation of legal rights and responsibilities.
The negotiations have at times been extensive and ongoing, and
have been the nost fertile source of experienced |legal barriers
to I VHS.

3. Private Mrket Relationships

Private |IVHS conpani es have contracted with each other
for the sale and devel opment of |VHS technol ogies. These
traditional conmercial contracts often address issues of
liability allocation and intellectual property rights. An
exanmpl e of such an agreenent is the contract by which Vorad has
installed collision warning systems on busses of G eyhound,
I ncor por at ed.

4. CGovernment Franchi ses.
State and |ocal governments nmay choose to franchise
rights to develop and exploit IVHS technol ogies on particul ar
roadbeds, tunnels, and bridges. The franchise agreenments can
provide for division of profits, naintenance responsibilities,
and liability allocation,

5. Privatized Infrastructure.
California and Virginia have to sone extent pronoted
| VHS technol ogies through the private devel opment of toll roads.
These publicly owned and privately operated roads, to be built

pursuant to conplicated statutory authority and agreenments
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negoti ated over |lengthy periods of tine, nmay well prove to be the
nost viable test beds for experinentation with IVHS technol ogi es
t hat involve congestion pricing and automatic vehicle
identification. The California negotiations over four private
toll road rights of way have largely "invented the wheel" in
connection with public-private contractual arrangenents
concerning liability allocation, intellectual property,
procurenent, and environmental issues.?

6. Advi sory Rel ationshi ps

Finally, IVHS Arerica, the Transportation Research
Board, and nany private and state governnental actors interact
with the Federal Departnent of Transportation through forma
advi sory rel ationships to pronote research on particular issues
related to IVHS. The legal constraints to these relationships,
particularly in the context of |IVHS Anerica, seemto be only
di My understood by nost |VHS Amrerica nenbers, although DOT
| awyers are better informed. Both the author of this study and
nost of the interviewees for this study woul d benefit
significantly froma priner by a governnent |awer on the powers
and limtations of utilized independent advisory commttees.
There is a strong inpression anong a large fraction of.the
private organi zati on nenbership that | VHS Arerica i s supposed to
be an activist pronoter of particular |IVHS technol ogies to DOT

agencies, even in the absence of requests for DOl for advice, and

14 Se the sources cited in Part VI. of the Bibliography
attached to this report as Appendix A
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even when particular technol ogies may raise serious concern anong
other interest groups affected by IVHS. If this inpression is
incorrect, organizations are sonetines |ooking to IVHS Anerica

for |obbying when that effort should be directed el sewhere.

V.  Legal Constraints Already Investigated or Experienced by
| VHS Organi zations

The study interviews and literature search revealed that six
categories of legal problenms have already been investigated or
experienced by various |IVHS participants: Tort and Products
Liability Issues; Procurenent and Intellectual Property I|ssues
I ntergovernmental Cooperation Issues: Privacy |ssues: Contract
Negotiation Issues; and Federal Conmmunications Conmmi ssion
Regul atory Issues. O these six, the only issues that have
actually materialized in disputes that have significantly stalled
or constrained |IVHS projects are Procurement and Intellectual
Property Issues and Contract Negotiation Issues. Al other
I ssues have, once investigated in actual |VHS projects, turned
out not to pose serious obstacles.

A Tort and Products Liability

The vast majority of persons interviewed volunteered | egal
liability as a serious constraint to IVHS, a constraint meriting
extensive research and tort reform However, of the |IVHS
applications that have currently reached operational tests or
ot her depl oynent on actual highways and cars, none has produced a
single lawsuit or even threat of a lawsuit arising out of tort or

product liability law.  The only civil suits remtely related to
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| VHS t echnol ogi es so far have involved chal |l enges to privatized
toll roads in California based on environnmental |aw and on state
| abor law.'* For npst parties involved in ATMS and ATIS
technol ogies,tort and products liability is viewed as a serious
probl em that "soneone el se nust be having, but we don't have.'
The exception involves parties involved in vehicle contro
systens.

1. Potential Liability Assessed: ATM5S and ATIS

Virtually all the ATMS and ATIS participants in both the
public and private sectors had | ooked into tort liability, and
virtually all have concluded it is not a serious problemin their
particular context. Thus, one state transportation officia
active in several operational projects comented, "we are sued
for everything under the sun, including painting our signposts
green rather than white, but we have never been sued in
connection with IVHS technology”. The only liability problens
feared by AVI and Toll authority interviewees concerned patent
infringenent liability for unartfully designing around other
people's patents. Makers of in vehicle map displays and
navigation systens simlarly reported no serious tort liability

concerns, and no lawsuits or clains in connection with their

15 Caltrans won a civil lawsuit alleging that the signing
of an agreement with private toll road devel opers constituted a
"project”9inplemented I n violation of procedures required by the
California Environnental Quality Act. Caltrans also won a suit
by the state engineering enployees union that alleged private
toll road agreenments contracted out "public work” in violation of
| abor statutes. The latter case is now on appeal
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products. ATMS participants reported no clains and no serious
worries in connection with the special tort liability risks of
ATMS systems. At least in the context of ATMS and ATIS, tort
liability seems to be a phantom that FHWA should publicly

di ssol ve

2. | npact of Potential Liability on Investnent and
Depl oynent Deci si ons: AVCS

Participants in efforts to devel op AVCS systens expressed
greater concern about tort and products liability problems. Few
AVCS systens other than mldly advanced cruise control have been
in fact deployed other than on a few vehicles under very limted
condi tions. Nevert hel ess, one autonobile manufacturer, one
automatic braking system manufacturer, and one control system
conmponent manufacturer indicated that decisions whether to invest
in and propel devel opnent of AVCS technol ogy had been del ayed or
adversely affected by product liability concerns. one private
participant insisted that IVHS will essentially remain
"information technology and a few pie-in-the sky pork barre
control technology denonstrations, at least in this country,
until you lawyers do something about products liability law" A
story published in the Wall Street Journal, but subsequently
di savowed by Vorad, Inc., indicated that the conpany had dropped
automatic braking controls from the system sold to G eyhound
after concerns surfaced about potential product liability.
Despite this concern, several interviewees volunteered that they
are in fact pursuing research and devel opment activities related

to control systens technol ogies. Research at private |IVHS
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participants includes significant investnent in automatic
braking systems and intelligent cruise control. Private and
public participants, as well as universities, also appear anxious
to participate in research and devel opment of the denonstration
aut onat ed hi ghway.
'3 Met hods Enpl oyed to Manage Liability Risks
Many persons interviewed indicated that, although liability
concerns for ATMS and ATIS were not serious, they had
nevert hel ess been concerned enough to explicitly manage them
through contractual provisions, insurance, and other neans. Sone
publ i c agencies have required private contractors to prom se to
completely indemify themfor tort settlenments, judgnments, and
defense costs. CQhers -- particularly in Caltrans projects --
have crafted ownership of the technology to take advantage of
state sovereign inmmunity. California has crafted a supplenmenta
heal th insurance programfor injuries related to some PATH
projects, and then succeeded in crafting agreements -- which
Caltrans believes to be enforceable -- whereby participants in
denmonstration projects voluntarily assume the risk of any
injuries that result fromthe project, and limt their
conpensation to that provided by the health insurance program
Since health insurance covers significantly fewer itens of damage
than tort liability (and excludes pain and suffering and
enotional distress), this significantly lowers liability
exposure.

B. Procurenent and Intellectual Property
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Al nost every respondent identified specific procurenent
related concerns that have already operated as |egal constraints
to IVHS technology. The one exception was an interviewee
involved with in vehicle displays, who said his conpany had had
no procurenent problenms (and who incidentally reported that he
was also not aware of any problenms caused for this technol ogy by
state regulation of in-vehicle nonitors or televisions).

The procurement problens that |VHS participants have
experienced, however, are extraordinarily varied. The analysis
bel ow categorizes the conplaints, and then analyzes the actua
i mpact of these problens and the nmethods already devel oped to
manage them

L. A Categorization of Procurement-Related |VHS
Conpl ai nt's

Intellectual Propertv-Related Conplaints. The npst common
conplaint arising out the operational tests was directed at FHWA
and involved the alleged insistence of FHWA on retaining
intellectual property rights to products and applications
devel oped in part through federal funding. Thus,in one
interview a participant in ATMS technol ogy commented that "FHM
should be trying to promote investnent in this technology -- Wy
should we invest in it if the agency is going to take away the

integrated software and sell or give it away in conpetition with

us. The author of this study nade no attenpt to verify whether

this conplaint accurately reflects FHWA policy or practice with
respect to intellectual property rights. To the extent the

conpl aint erroneously portrays FHWA, through educational prograns
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to correct any msinpressions. Private participants definitely
would like the right to market comrercially products and
applications devel oped through FHWA sponsored operational tests.
Federal officials and some private interviewes acknow edged that
products devel oped with governnent noney should belong to the
public; others argued that nost operational tests involve cost
sharing, and that in this context sone property rights should be
retained by the contractor. of all the subjects discussed in the
interviews, this one provoked the nobst passion, although the
passion often came from private parties who had not previously
been involved in state or federal highway procurenent.

At | east one advisor to a state toll authority was enphatic
that the toll authority should not have to share software design
rights with FHWA just because the software is used in a
demonstration project: "That just encourages creative accounting
to show the design was not done with federal dollars. |nstead,
FHWA shoul d just ask for a license to use the systemfor free in
any federal facilities |ike national parks and for free in
emer genci es.”

Bondi ng Requi renent Conpl ai nts. Two interviewees identified

state bonding requirements, inposed on traditional highway
construction contractors, as an undesirable additional expense

for 1VHS technol ogies. They urged that states seek warranties
from private | VHS providers rather than bonds that assure
performance. These conplaints could be relatively easily handl ed

simply by clarifying, under state |law, when bonding requirenments
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do and do not apply to the conponents of ATMS and ATIS
technologies. As with many of the procurenent conplaints, this
is essentially a problem of state |aw which needs to be addressed
and resolved at the state level, using |awers who know state
procurenent custons.

Pr r nt Rel laints, Several persons
interviewed noted that sone operational tests, set up as
contracts between FHWA and a state agency, followed by
subcontracts between the state and |ocal governnents and private
entities, require simltaneous conpliance with two |evels of
procurenent |aw and procedures, often on short notice. This
creates serious problens when there is an urgent need to contract
for work in a brief period of tine, and problens when state and
federal rules overlap or seeminconsistent (e.g. state vs.
federal prevailing wage |aws, and state and federal equa
enmpl oyment opportunity laws). Mist the subcontracts conply wth
both standards, or only one?

University-Related Conplaints. Universities are unhappy
with earmarking of funds for particular programs and wth what
they perceive as uncertain support for university-based |VHS
basic research. Private conpanies and |ocal governnent units
expressed concern about special standards that kick in when there
iI's university involvenent in an operational tests, and the
addi tional accounting burden this inposes.

Q her Conplaints. Some respondents noted that they find it

difficult to respond to broad agency announcenents and requests
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for bids because the nost useful personnel to work on the project
are not allocated to a legally separate governnent contracts
subsidiary created for the purpose of naintaining separate books
for cost accounting purposes. This organizational constraint,
created by the desire not to open all of a corporation's books to
federal audit, adds a significant increnent of cost to efforts to
respond to procurenent requests.

Finally, one respondent conplained of resistance within the
FHWA and FTA to deviations from conpetitive bidding processes
even where such a deviation would normally be approved by other
federal admnistrative agencies. The respondent particularly
referred to special, non-conpetitive bidding procedures utilized
by NASA and the Department of Defense, but did not specify how
those procedures deviated from FHWA procedures.

2. | mpact of Procurenment and Intellectual Property
Probl ens

According to the interviewees, no project has failed and no
participant has w thdrawn from FHM projects due to procurenent
rel at ed- concerns. Procurenment issues, however, seemto have been
the nost tine-consumng and irritating legal constraint that |VHS
participants have confronted. The negotiations have been drawn
out, particularly over intellectual property issues.

3. Met hods Enpl oyed to Manage Procurenent Probl ens
The nost novel nethod enployed to date in connection with
procurenent problens arises in the California toll road
agreenents. There, because the highway itself is proprietary to

the private concern (which in facts ends up naking the state a
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contractor that provides sone maintenance and security), the
private concern can retain intellectual property rights on any
t echnol ogy devel oped or installed on the road.

C | nt er gover nment al Cooperation

Many | VHS applications, including ATMS and sone ATIS
technol ogi es, could be stym ed should |ocal governnental agencies
or units refuse to cooperate in inplenmentation. One locality,
for exanple, mght resist cooperation in an ATMS systemin order
to reduce traffic flow on its streets, while trying to take
advantage of ATMS benefits in neighboring localities. This
hol dout probl em has been described el sewhere!®. Simlarly one
state agency, such as a licensing or weighing authority, could
restrict the ability of that state to cooperate fully in
interstate CVO operational tests and devel opment projects.

Generally, the problemof the arbitrary, hol d-out
jurisdiction in IVHS has not yet materialized. In the Qakland
County FAST-TRAC project, in the IOM CVO study, and in the
TRANSCOW tol | coordination efforts in New York City, many
jurisdictional units and agencies had eventually to work together
to reach agreement on inplenmentation of the project. Although
this effort took a lot of lawyer tine and patience, and nunerous
meetings, agreements were achieved that have permtted the

projects to proceed. The need for consensus at each step has

16 = K Chen & F. Stafford, A Sociotechnol ogi ca
Perspective on Public-Private Partnership for |VHS
| nfrastructures (U Mch. |VHS Technical Report 92-01)
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constrained the ability to rush to inplenentation in these cases,
but such a rush would often overlook the many distinct interests
involved in the projects.

D. Privacy

ATMS and AVI technol ogi es generate infornation about
vehicles and their drivers -- their location, activities, and to
some extent their identities. That infornation may be val uabl e
for many purposes beyond traffic control -- it may be
comrercially valuable just as mailing lists are today, and it may
be useful to |aw enforcement agencies, process servers, and
others. To the extent the information is in the hands of state
and federal government units, it may be accessible to the general
public under state and federal freedom of information acts, or it
may be barred fromrelease to the public under privacy statutes
and the conmon |aw of invasion of privacy. To the extent access
to this information undercuts the privacy which has traditionally
been one the great attractions of the private passenger vehicle,
privacy problenms may undercut user acceptance of the technol ogy.

1. Privacy concerns of |VHS participants and users

The interviews identified few actual privacy problens
experienced by |IVHS users and participants. According to one
interview with a truck conponent nanufacturer, truck drivers were
initially resistant to |IVHS systens that used computers to follow
| ocations of individual drivers. But experience with the
technology in the driver's hands has overcome this resistance, to

the point that nost drivers now |ike the technol ogy.
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2. Met hods enpl oyed to address privacy concerns
In California, one state legislator actively opposed |VHS
applications on private toll roads on privacy grounds: his
opposition was defeated, in part by adding a requirenent that
there always be a free alternative highway where privacy is not
infringed. For automatic vehicle identification systens on
private vehicles, privacy problenms can be overcone sinply by
letting drivers renove the tags at will. Video enforcenent
agai nst toll junpers has not produced privacy conplaints in the
New York City projects. The biggest privacy concern faced there
concerns the use of a central clearinghouse to reconcile bills
from the automatic toll facilities in nunerous jurisdictions.
They are unsure whether, under state |law, these records are
public records to which disclosure statutes apply. This would
seemto be a fertile and finite area for future research
starting with the 'sources cited in Part |V of the bibliography
attached as Appendix A
E.  Contract Negotiation
Many of the problens that were identified above and by the
persons interviewed as being related to procurenent, intellectual
property, or liability could also be viewed as sinple contract
negoti ation problens. |VHS involves new technol ogi es, new
pl ayers who in some cases do not know each other or the
applicable law, multiple applicable statutes, and new contracting
procedures. In this context, there is often no "norm' or "off-

t he-rack" set of ternms which have been tried and tested, and from
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whi ch the negotiations can commrence. Furthernore, participants
are unusually concerned about uncertain contingencies (such as
confidentiality and intellectual property rights), and |ess
likely to trust that anbiguities in contract drafting can be |eft
to future resolution by courts or arbitrators.

Thus, several of the persons interviewed described |VHS
contracts as "the most conplex | have ever negotiated". One
California official said that some agreenents required "sweating
bl ood for two years." Another public official expressed
particul ar concern that he would be "giving away the store" if
intellectual property rights to an IVHS technology of uncertain
future application subsequently turned out to be of immense
val ue.

It is clear that contract negotiations in this area are nore
difficult than for nost traditional highway procurement. \hile
that may be an inevitable attribute of any new technol ogy
affecting this many diverse parties and posing so many
opportunities and risks, it would be of considerable help if FHWA
could devise nethods to streanline and standardi ze these
negoti ations. Several persons interviewed expressed the belief
that even a sinple conpilation of typical contract terns that
have been enployed previously would help clarify the agenda for
negotiations, particularly if the conpilation carried sone
endorsenent from a neutral source (IVHS Anerica is one
possibility).

The trend in I'VHS contracts also seens to be that they
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becone considerably nore conplicated, and difficult to negotiate
as the project reaches subsequent stages. This is disturbing

and nore than one interviewee attributed it to conscious

deci sions of the participants to | eave contentious issues out of
early phases of agreements. The interviewees had few concrete
suggestions for inproving contract negotiations, although al nost
all favor efforts to educate participants about conmmon probl ens
and contract clauses enployed successfully in other contracts and
cont ext s.

F. Federal Communi cations Conmi ssion.

In several interviews, ATIS and ATMS participants indicated
they had consulted | awers and attended neetings concerning
allocation of the limted frequency space by the FCC. One
I nterview expressed particul ar concern than some conpeting uses
of frequency space are attenpting to grab frequencies by asking
parties with whomthey contract to w thdraw applications for

frequency bands and to support their requests for frequencies.

V. Legal Constraints Anticipated by IVHS Organi zations

The analysis so far has concerned only those |egal
constraints which | VHS participants have al ready investigated or
experienced. In the interviews and literature survey, the author
also inquired into |legal constraints that do or should concern
participants even though they have not yet been researched or
experienced. Below, the report briefly addresses concerns

falling into these categories.
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A Tort and Products Liability Concerns

Participants in |IVHS AVCS research are seriously worried
about the potentially catastrophic liability that could attach to
(1) a design defect in a control systemor (2) a central system
control failure in a headway keeping system or automated hi ghway.
No party seens to have done any |egal research on the |ega
probl ens of autonated highways, nor to have ideas about where
that research should conmence. Al private and university
parties | spoke with agreed that |egal research should be a
significant conponent of any project to establish a denonstration
automated hi ghway. Some expressed hope that denonstration
projects involving control systems woul d produce sufficient data
to docunent their safety and assuage liability concerns.

B. Antitrust Concerns

No one | interviewed viewed antitrust law as a significant
potential constraint to any |IVHS technology. Several commented
that the antitrust problens attendant upon |IVHS are conceptually
identical to other antitrust problenms in other industries, and
that the patterns of acceptable conduct are reasonably well known
and defined.

C. Procurenent and Funding Concerns

Many participants expressed concerns that the instability of
procurenent and funding for IVHS projects, in part because of
change in admnistrations and in part because of budget deficits,
rendered heavy institutional conmtments to some I|VHS projects

quite risky. Even with significant future commitments for
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spending in | STEA, the practice of subsequent earmarking and
real |l ocation of funds by Congress, if continued, nmay cause some
private and university participants to lose interest in IVHS
Simlarly, a sudden shift in transportation priorities toward
ot her nodes of transportation would seriously undercut
wi | lingness to commt long termto |VHS rel ated research and
devel oprent .

D. Regul atory Concerns.

Several of the persons interviewed explained that, over
time, the nove to road pricing may eventually inspire greater
regulatory involvenent in the way tolls and fees are set by state
and local authorities. California' s negotiations for private
toll roads eventually produced a fairly conplicated set of
mechani snms to nonitor the rate of return to investors in private
toll roads, and will thereby produce an industry in the highway
community that is regulated quite differently than traditional
private contractors.?

E. Privacy Concerns.

No | VHS participants viewed privacy issues as posing serious
obstacles to future IVHS research, devel opnent, or deployment.

In this'context, the author's research on privacy issues related
to other technol ogi es convinces himthat privacy problems may be

more serious in the future than is currently anticipated. Mst

17 Rice Wat erhouse: Final Report on Required Return on
| nvest ment and Mechani sms For Return Administration in the
California aB 680 Projects (Septenber 4, 1990)
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| VHS systens will generate data. Sone of that data will cover
| arge numbers of vehicles and will be quite valuable in certain
ci rcunst ances. Past experience with databases in government
possession indicates that, at some point, litigation concerning
the access to the data under state and federal privacy and
freedom of information laws will likely follow IVHS. 1 Such
litigation has followed, for exanple, e-mail transm ssions anong
governnent enpl oyees, at |east under Mchigan State Law. To
preserve privacy and to prevent a public backlash against the
technology, it will be inportant to plan ahead to manage privacy
Issues, and to assure that in the original collection of data

some anonymty'of the operator of a vehicle can be assured.

VI. Approaches to Managing Legal Constraints

A An Overview of the Approaches

Many approaches to managing |egal constraints to |IVHS have
been mentioned, researched, and/or attenpted in the last few
years. This section of the study critically apprai ses approaches
to the nost serious constraints that have been experienced or are
anticipated: Tort Liability Constraints; Procurenent,
Intellectual Property and Contract Negotiation Constraints; and

Privacy Constraints.

18 e K. Laudon, The Dossier Society: Value Choices in
the Design of Information Systens (1986); Casey,
Entrepreneurship, Productivity, and the Freedom of Information
Act (1983); Flaherty,Protecting Privacy in Surveillance
Soci eties (1989)
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None of the tort liability approaches are entirely
satisfactory, and one of them -- the choice of manufacturers to
i npl ement 1 VHS technol ogi es abroad prior to inplementation in the
United States -- has serious inplications for United States
conpetitiveness in highway and autonobile technol ogy.
Procurement and intellectual property constraints, |ike contract
negotiation constraints, nay be best tackled through an
educational program put together by experienced | awers, ainmed
at private and governmental contracting parties. Privacy
constraints are to some extent inevitable given conflicts between
desire of sone parties for access to information about vehicles
and operators and desire of others to keep that information
confidential. The necessary conpronises of these conflicts can
be best pronoted by research efforts to identify guiding
principles for the assenbly, naintenance, and distribution of
| VHS data. Finally, this part suggests reforms in | VHS
organi zational structures that would pronote a nore integrated
and systematic attack upon |IVHS legal barriers.
B. Tort Liability Approaches
The foll ow ng seven approaches toward managi ng potenti al
tort and products liability of IVHS technol ogi es have been
suggested in the literature surveyed or in interviews with | VHS
participants. \Wile many of these approaches seemviable to
manage the relatively mnor liability concerns of |VHS
information systens, none seens both desirable and viable for

advanced, centrally controlled automatic vehicle control systens.
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1. I ndemmi fi cation

I ndi vidual actors have avoided tort liability in I'VHS
operational tests by obtaining indemification clauses in their
contracts. Indemification clauses effectively imunize one
party fromliability by requiring another party to reinburse any
settlenents, judgnents, and |egal expenses incurred by the
beneficiary of the clause. Local governnent units in some
operational tests have insisted upon and obtained indemity
agreenents. Simlarly, Congress has occasionally provided for
federal indemity of participants in certain desirable industries
that pose a renote risk of catastrophic |oss (exanples include
government contractors in the comrercial nuclear power industry,
and satellite owners in the conmercial satellite |aunch
i ndustry)"?®

Indemification is a wrrkable way to allocate liability
costs in individual contracts when total potential liability
appears to be relatively small relative to the size of the
contract. Statutory indemification is also feasible where,
al though the potential liability is catastrophic, there is a
strong legislative consensus in favor of the technol ogy and
against extensive tort liability. Because tort reformof this
nature is particularly difficult for autonotive products,
especially when the federal government is constrained by deficit

spending, indemification by statute for AVCS will be difficult

19 $e Syverud, Liability and Insurance Inplications of
| VHS Technol ogy, SAE Technical Paper 901507 (1990).
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to obtain. It may, however,be effectively the only neans to
achieve significant deploynent of automated highway systens in
the United States?.

2. Federal or State Legislation

Tort liability can also be nanaged through a variety of
other state and/or federal |egislation. Exanples would include
| egi slation inmunizing manufacturers or highway owners from
liability for IVHS related injuries; assigning |IVHS related
injuries to an adm nistrative conpensation system such as a state
wor ker's conpensation or federal childhood vaccine related injury
fund: reformng products liability actions to limt design defect
liability, reformng civil procedures to elimnate or cap
unpredi ctable elements of damages such as pain and suffering,
emotional distress, and punitive damages: or extending the
sovereign immunity of governmental entities to contracting
parties. Nunerous legislative efforts to pronulgate such tort
reforms have not previously elimnated serious products liability
constraints for some technol ogi es, however, and the strenuous
resistance that could be expected to such reforms in the context
of automobile technol ogy |eaves the author doubtful that these

| egislative solutions are likely for AVCS applications.

3. Preenption/ NHTSA Safety Standards

20 e i d.
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As suggested by a previous article?, NHTSA safety
standards may under certain narrow circunstances be construed as
preenpting state civil damages suits that seek to inpose
i nconsi stent design choices on manufacturers. Such preenption
has permtted autonobile manufacturers to escape liability for
failure to provide an airbag in sone suits?.

In interviews for this study, NHTSA attorneys were skeptical
that the preenption cases woul d provide neaningful refuge for
| VHS participants in the future. Recent Supreme Court case |aw
in other contexts has continued to interpret preenption
narrowl y2.  Since NHTSA does not traditionally bless particular
autonotive designs, preenption of defective design autonotive
products liability claims is unlikely. NHTSA instead nornally
promul gates mni num standards of performance. Under such
standards, a jury can be permtted to conclude that a particular

| VHS project neeting the mninum standard was neverthel ess

21 Syverud, Smart Car and Smart H ghway Liability: Lessons
from Experience with Airbags, Antilock Brakes, Cellular
Tel eSJhones, and Cruise Control (U Mch. IVHS Technical Paper
1992

2 For a survey of the caselaw in this area, see Annotation,
Federal Preenption of State Conmon Law Products Liability Cains
Pertaining to Mdtor Vehicles, 97 ALR Fed. 854 (1991 & 1992 Supp.)

23 3% C ppolone v. Liggett Goup, Inc., 505 U S _ 120
L. Ed. 2d 407 (June 24, 1992) (preenption of state failure to
warn claims by Federal Cigarette Labeling Act requires clear
conflict between state and federal warnings).



43
defective because of an alternative and superior available
design".

O course, NHTSA could in theory pronote AVCS systens by
setting mandatory standards for auto safety that require them --
by, for exanple, providing that all cars nust have autonatic
braking systems. However, NHTSA would require substanti al
evi dence from experience with the technol ogy before inposing such
a rare standard. It is difficult to devel op such experience with
the technology in the United States as long as liability problens
threaten even the earliest operational tests.

Inmplicit in this gloomy picture is that FHM or sonme other
government entity nay need to heavily fund early stages of AVCS
denonstrations in order to generate sufficient experience wth

the technology to make liability risks seemrelatively small and

manageabl e.
4, Sovereign Inmmunity

Sone potential liability can be avoided by allocating
ownership of the liability-producing technology to a state or
local entity that enjoys partial imunity fromsuit. Several of
the operational test agreements allocate liability anong the
participants for precisely this purpose. The Transportation
Research Board is currently engaged in a study of varying state
sovereign immnity arrangements. FHWA or |VHS Anerica should

build on that work and apply the findings to |IVHS applications.

24 e generally Note, Preenption of Air-bag Litigation, 76
Va. L. Rev. 577 (1990).
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A thorough study of government contractor imunities under the
Federal Tort Cainms Act and state statutes would al so be hel pful
the author's search turned up no single conprehensive reference
on this subject.
5. Foreign Inplementation

The substantive law of products liability of autonobile and
conmponent nmanufacturers in the European Community and Japan is
remarkably sinmilar to the law in the United States. Foreign
causes of action for design defect and strict liability resenble
closely the causes of action under state tort lawin this
country. However, a nunber of procedural factors -- including
the limts on types of recoverabl e danages, the restriction on
use of expert witnesses hired by the parties, the absence of
juries, and the availability of no-fault conpensation through
soci al insurance schemes -- make design defect litigation
consi derably less frequent and less costly in Japan and Europe
than in the United States®.

This difference in procedural |law nakes it attractive to
corporations with international operations to introduce new
technol ogies first in foreign countries, then to perfect any
safety related problenms abroad before bringing innovation home to
the Anerican nmarket. In one sense, foreign consunmers are used as
guinea pigs while products are perfected, and injuries are

subsi di zed by the public insurance schenes of foreign countries.

- 25%e Ervin, An American observation of |VHS in Japan
(University of Mchigan 1991).
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I n several interviews, private devel opers of |IVHS control systens
indicated a strong preference toward foreign introduction of new
designs prior to introduction in the United States. This
devel opnent woul d be very undesirable if it were to undercut
Amrerican conpetitiveness in | VHS innovation and to cause
governmental [VHS prograns here to |ag behi nd European and
Japanese counterparts?,
6. | nsurance

At |east one conpany, Vorad, has obtained help fromthe
i nsurance industry to pronote devel opment of a safety enhancing
vehicle control technology. Because collision warning systens
and autonmatic braking systens have the significant potential of
reduci ng autonobile accident clains, Allstate has provided nuch
of the capital for devel opment of these potentially risky
t echnol ogi es. The insurance industry has been noticeably
absent fromthe |IVHS novenment (other than this one exanple). An
educational programained at insurers mght generate sufficient
venture capital to inspire corporations to risk liability
probl ens.

7. Cor porate Reorganization

Finally, some IVHS participants could nmanage liability

risks sinply by leaving the nost risky technol ogies to new,

i ndependent, and thinly capitalized firms that have few assets

LJgenerall Al exander, Conparative |Innovation in Japan
and the nited States (1990) Acs & Audretsch, Innovation and

Technol ogi cal Change: An I nt ernat i onal Cbnparlson (1991)
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at stake in the event designs go awy. To the extent |VHS
projects have required cooperative agreenents, however, even this
met hod woul d be difficult.

C Procurenment, Intellectual Property, and Contract
Negoti ation Approaches

1. Education. As noted above, many procurenent,
intellectual property, and contract negotiation problems can be
attributed to unfamliarity of participants with each other,
with the uncertainties of new |IVHS technologies, and with state
and FHWA procurenent procedures. Over tine, many people in this
field will have clinbed the steep |earning curve, and sone of
the problens will subside. To hasten that process, |VHS
participants who are experienced in maneuvering around contract
negoti ation roadbl ocks should be encouraged to share their
expertise with newconers to |IVHS projects. The January 1993
wor kshop on these issues, to be sponsored by the Legal Issues
Conmttee of IVHS America, should be |ooked to as a nmodel for
simlar sessions ained not only at |awers, but also at
contracting officials and decisionmakers at private
or gani zati ons.

2. New Model s for H ghway Procurenent. The analysis
of procurenent problens in the earlier sections of this paper
suggested specific reforms in old practices, such as renoving
state bonding requirenents for ATMS and ATIS systens and
provi ding guidance for preaudit clearances of subcontractors.

In a sense, these may sinply be synptons of a broader problem

Exi sting procurenent arrangenents for |IVHS may be constructed on
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a nodel that sinmply no longer applies to high-tech highways.
Someone with experience in procurenment of sophisticated,
i nnovative technol ogies should conpare FHWA and state hi ghway
procurenent methods to nmethods used in these other, arguably
more relevant contexts. A conprehensive study coul d be conducted
under the auspices of, or supplenmentary to, the work of the IVHS
Anmerica Legal Issues Commttee Procurenent Task Force.
3. Intell ectual Property Rights Allocation

Everyone involved in the disputes over intellectual property
rights to I'VHS applications developed with partial federal
fundi ng conceded, after some questioning, that both the United
States and the private market participants often have legitimate
interests in intellectual property rights, and that a fair method
to protect those interests is all that is required. The author
suspects that if |IVHS America convened a neeting or conference
to identify principles governing allocation of intellectua
property rights in the abstract -- rather than in the context of
a particular project -- a consensus could be achieved with
relative ease. This is the sort of function |IVHS Anerica is
uni quely suited for, and the author would recommend it receive a
high priority in future legal activities.

D. Privacy Approaches

The aut hor recomrends a simlar approach to resolving
privacy related constraints. |VHS Anerica should work toward
identifying the public and private interests affected by

availability and/or confidentiality of IVHS data. |VHS Anerica
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should then attenpt to secure general agreenment to a set of
general principles on privacy issues -- principles that can be
subsequently invoked and relied upon in the design of infornmation
systens and the retrieval and dissem nation of |VHS data.

An alternative approach is to wait to see if and when
privacy disputes nmaterialize. It could well be that none wl|
for some tine, and that we should |eave well enough al one.
However, privacy issues tend to materialize in high-profile
litigation which casts negative shadows on the "big brother"

t echnol ogy invol ved.

E. Organi zational Reforms: Toward An Integrated Attack on
| VHS Legal Barriers

A final approach to overcomng |egal constraints to |VHS
t echnol ogy involves focusing less on the constraints than the
process by which lawers are utilized by |IVHS organizations.
Alnost all the lawyers interviewed in the course of this study
were sonewhat disillusioned with their |VHS experiences. "They
give ne incredibly general and anbi guous questions," said one
state lawer, "and then they expect incredibly specific answers
and instantaneous solutions." Mst |awers expressed frustration
with non-lawer |VHS participants who viewed |aw and regul atory
institutions as purely a nuisance, to be avoided wherever
possible, rather than as the ways by which the public asserts its
Interests and constrains private actors to consider other
concerns. It is clear that nost [awers would be prefer to be
asked to help define both |IVHS problens and sol utions, rather

than be asked to produce solutions that have already been
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selected to legal problenms that are at best vaguely understood by
| VHS actors who lack |egal training.

One approach then, would be to view lawers as potentially
creating opportunities for IVHS rather than sinply overcon ng
| egal constraints. This approach would require incentives for
| awyers to becone integrally involved in |IVHS decisionmaking with
non-lawyer |VHS participants, while at the sane tine retaining
fora for legal issues' to be discussed anong | awers. Creative
organi zational and institutional thinking in this regard is
desirable, particularly if FHWA desires to continue to nobilize
the lawyer involvement in IVHS that will be essential to its
ultimate success. Two possible methods to create |awyer
incentives for IVHS involvenment would include (1) funding a
| awyer or |egal scholar who would spend 6 nonths or nore in
residence at |VHS Anerican working on |IVHS |egal issues: and (2)
requesting |IVHS participants to conpensate and otherw se
encourage their lawers to becone involved in |IVHS neetings,

synposi a, and wor kshops.

VII. Conclusions and Reconmendati ons

A" Non-existent |'VHS Legal Constraints

Based upon interviews and a literature survey (and not upon
conprehensive research into state and federal law) it appears
that certain possible I'VHS legal constraints have not yet
materialized and are unlikely to do so in the future. These

"non-issues" include antitrust constraints and tort liability
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constraints for ATMS and ATIS applications.
O course, it is possible that antitrust law or products
liability problems will energe sonmetine in the future to
constrain ATM5 and ATIS. It seems unlikely however, and in the

interim FHWA coul d provide a significant service by calling

attention to the insignificance of these particular |egal
problems. By doing so, FHWA woul d di scourage erroneous
perceptions of antitrust and tort liability law from warping
decisions of private and public actors who are involved in IVHS
prograns.

B. Manageabl e |VHS Legal Constraints

This study has found several substantial |egal constraints
to I'VHS technol ogy that are neverthel ess nanageabl e through a
variety of feasible approaches. The author believes that nany of
the procurenent, intellectual property, and contractua
negotiation problems that inspire the nost bitter conplaints
today can be overcome through educational efforts and experience
of I'VHS players with the unique procedures and problens of |VHS
procurenment at the federal, state, and local levels. The
recommendati ons bel ow attenpt to accelerate the education process
and the dissemnation of know edge gained through experience in
related negotiations. Privacy issues, which will take longer to
materialize, can be best managed at present by a concerted effort
to identify the stakes of all affected participants -- including
hi ghway users and | VHS participants -- in the dissenmnaticn or

confidentiality of IVHS data. Upon identifying the stakes and
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potential conflicts, |VHS Arerica should work toward drafting a .
statement of guiding principles on privacy issues for |VHS
t echnol ogi es.
C Serious |VHS Legal Constraints'
The nost serious legal constraint to | VHS research
devel opnent, and depl oyment seens to remain tort liability
probl ens of advanced vehicle control systens. For autonated
hi ghway systens and centrally controlled headway keeping systens,
there will remain an outside chance of potentially catastrophic
liability. It seenms quite unlikely that the approaches discussed
above for managing tort liability problens would be politically
feasible for AVCS. Absent a substantial shift of responsibility
for autonobile accidents or significant legislative reform tort
liability is likely to deter significant private investment in
advanced AVCS systems in the United States. Only if the projects
are heavily funded by the United States, or if liability is
transferred fromthe investors, is private progress in this area
likely to succeed. A serious commtment to AVCS and to autonated
hi ghways woul d therefore seem to require a substantial reworKking
of the operation of the tort system
D. Directions for Future Research
The author reconmends the followng priorities in
future legal work on IVHS technol ogies (cross references to pages
where this legal work is discussed in the report follow each

reconmendat i on)

1. A lawer famliar with the powers and limtations



52
of utilized independent advisory commttees should prepare a
brief report on that subject that clarifies for |IVHS Anmerica
menbers the constraints on its activities and advice. (p. 21)

2. FHWA and the |VHS Anmerica Legal I|ssues Committee
shoul d enbark on a widely publicized educational program
directed at informng IVHS participants about the lack of serious
liability constraints to ATM5S and ATIS systens. (p. 23-24)

3. The I'VHS Anerica Legal |ssues Committee, perhaps
in conjunction with the Transportation Research Board Lega
Staff, should conduct a survey of state bonding requirenments in
governnent contracts, and should where appropriate reconmmend
appropriate state clarification that ATIS and ATMS procurenent
normal |y would not require bonding. Should bonding be rejected
for these technol ogies, research nmight suggest standard terns of
warranties that would substitute for bonds. (p. 27)

4, FHWA should contract with a private contractor to
conduct a thorough survey of federal and state privacy and
di sclosure laws and their applicability to data created by ATMS
and ATIS technology. (p. 32).

5. | VHS Anerica should conpile exanples of typica
contract terms used in operational tests and other |VHS
agreenments in an effort to work toward sinple, clear, and
| argely standard contract |anguage.(p. 33)

6. Any | STEA funded project to construct a
denonstration automated hi ghway system shoul d include

substantial legal research on the liability problenms associated
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with any real-world deploynment of such a system (p. 35)

7. DOT should identify whether NHTSA standard setting
proceedi ngs have desirable or undesirable effects on IVHS
innovation in the United States, and shoul d explore whether
speci al NHTSA policies and procedures for |VHS technology are
feasi bl e. (p. 41-42)

8. FHWA and/or |VHS Anerica should sponsor or
encourage research into the availability of state sovereign
immunity to mnimze the potential tort liability of |VHS
participants. (p. 42-43)

9. FHWA and/or |VHS Anerica should sponsor or
encourage research into whether Anmerican products liability |aw
and procedure is in fact depressing rates of |VHS innovation in
the United States conpared to Japan and Europe. (p. 43-44)

10. I VHS Anmerica and FHWA shoul d expl ore educationa
and other prograns ained at encouraging insurance industry
participation in |IVHS technol ogy. (p. 44)

11. FHWA shoul d encourage and sponsor workshops in
whi ch public and private |IVHS participants who have successful
experience in negotiating contracts and managi ng procurenent and
intellectual property issues educate new |IVHS participants in the
process.  (P- 45)

12. FHWA, IVHS Anerica, or an independent contractor
wi th experience in procurement practices for innovative
technol ogi es should conduct a conprehensive study of current |VHS

procurenent procedures and reconmend any special procedures,
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amendments, or alterations that are appropriate for IVHS. The
study should focus, to the extent feasible, on state as well as
federal procurenent practices (p. 45-46)

13. I'VHS Anerica should convene a workshop whose
mssion is to define proposed principles governing the allocation
of intellectual property rights in the context of public-private
partnerships. (p. 46) A simlar workshop should attenpt to
define proposed principles governing privacy issues affected by
the availability and/or confidentiality of |VHS data

14. FHWA and | VHS Anerica should attenpt to give
| awyers adequate incentives to becone better integrated into the
pl anning stages of |VHS decisionmaking, perhaps by funding a
| awyer in residence at |IVHS Anerica (loaned from an |VHS Anerica
menmber), or by urging |VES participants to encourage and
conpensate |awyer participation in IVHS conferences, synposia,

and workshops (p. 47-48).
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APPENDI X A

A Revised Bibliography On Legal Constraints
To The Research, Devel opnent, and
Depl oynent of |VHS Systens In
The United States

Prof essor Kent D. Syverud
M chi gan Law School

Decenber 12, 1992

Subm tted pursuant to FHWA Purchase O der #DTFH61-92-P-01229
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